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As an endemic Asian genus, Acanthopanax species are herbaceous genus of the family Araliaceae that are widely distributed in East-Asia, such as China, Korea, Russia, Japan and so on.
1) The root and stem bark of these plants have been clinically used for a long time as a tonic and sedative, as well as for the treatment of rheumatism, diabetes, chronic bronchitis, hypertension, anti-stress and ischemic heart disease, tumor and gastric ulcer.
2) Until now, many studies on the triterpenoid constituents of Acanthopanax species have been carried out, with more than 120 triterpenoids being reported, 3, 4) but there have few reports on flavonoid constituents. [5] [6] [7] [8] As a group of natural benzo-g-pyran derivatives, flavonoids are ubiquitous in photosynthesising cells, and play important roles in plant biochemistry and physiology as well as mammalian metabolism. 9) Research into their chemistry, synthesis, natural distribution and biological function is widely conducted. 10) Flavonoids have come under investigation in the last three decades for use as natural antioxidants as well as for their health promoting properties in humans.
11)
Acanthopanax brachypus is distributed in a narrow geographical area, most in the loess plateau of the northwest of China.
12) Different parts of the plant have been employed for various therapeutic purposes in China and Korea. 13) However, to date, the research has mainly concentrated on the reproductive biology and ecology, and there have been few studies on the chemical composition and biological activity. 14) In a continuing search for the phytochemical constituents in A. brachypus, we describe here the isolation and structural determination of thirteen flavonoid constituents from the roots of A. brachypus.
Results and Discussion
Two new and eleven known compounds were isolated from the roots of A. brachypus. The known compounds were identified as 7,8,4Ј-trihydroxyisoflavone (3), 15) pachypodol (4), 16) wogonin (5), 17, 18) kaempferol-7-O-b-D-glucopyranoside (6), 19) baicalin (7), 20) vitexin (8), 21, 22) orientin (9), 23, 24) hyperoside (10), 25, 26) quercitrin (11), 7) kaempferol-3-O-rutinoside (12) 27) and 3Ј-O-b-D-glucopyranosylokanin 4-methyl ether (13) 28, 29) on the basis of spectroscopic analysis, chemical evidence and comparison of spectral data with the literature values. Among these known compounds, compounds 3-9 and 13 were isolated for the first time from this genus, and compounds 10-12 were isolated for the first time from A. brachypus. 33) suggesting that 1 was typical of homoisoflavanone C-glycoside with a veratroyl group. The glucose was determined to be b-D-configuration by its 3 J H1-H2 value (Jϭ10.0 Hz), as well as TLC and GC analysis after derivatization. 34) The position of substituents in compound 1 were determined by analysis of the 13 C-NMR, heteronuclear multiple bond connectivity (HMBC) and nuclear Overhauser effect spectroscopy (NOESY) spectra (see Fig. 2 J H1-H2 ϭ7.5, 7.8 Hz) determined the glucose and arabinose to be b and a-configuration, respectively. Acid hydrolysis of 2 gave D-glucose and L-arabinose (in the ratio of 1 : 1) as component sugars, which were identified by TLC and GC analysis after derivatization. 34) The hydroxyl group at C-4Ј could be deduced from the downfield shift (Dd ca. 
Experimental
General Procedures Melting points were determined on X-4 digital micro-melting point apparatus and were uncorrected. Optical rotations were measured with a Perkin-Elmer 341 digital polarimeter. UV spectra were obtained on a Shimadzu UV-2401 spectrometer. IR spectra were recorded with KBr pellets on a Perkin-Elmer 1700 spectrometer. CD spectra were performed with a JASCO J-715 spectropolarimeter. GC analysis were recorded on a Hewlett Packard 6890 Series gas chromatograph equipped with an H 2 flame ionization detector. The MS were recorded on a VG Autospec-3000 mass spectrometer, and the NMR spectra were recorded with a Bruker AMX-400 (400 MHz for 1 H-NMR and 100 MHz for 13 C-NMR). Chemical shifts were given in d (ppm) with tetramethylsilane (TMS) as an internal standard and coupling constants (J) were reported in Hertz (Hz). Column chromatography was performed with Silica-gel H (Qingdao Haiyang Chemical Plant, P. R. China), Diaion HP-20 (Mitsubishi Chemical, Japan), Sephadex LH-20 (Pharmacia, Sweden), and Macroporous resin D101 (0.3-1.2 mm, Shanghai Sinopharm Chemical Reagent Company, P. R. China). Thin-layer chromatography (TLC) employed precoated Silica-gel GF 254 plates (Qingdao Haiyang Chemical Plant, P. R. China) and detection was achieved by 10% H 2 SO 4 -EtOH, and aniline-phthalate reagents for sugars.
Plant Material The roots of A. brachypus were collected in August of 2007 from Qingyang of Gansu Province, P. R. China, and identified by Prof. Xiao-qiang Guo, Department of Life-Sciences, Longdong University, P. R. China. A voucher specimen (10732) was deposited in the Herbarium of the Department of Life-Sciences, Longdong University.
Extraction and Isolation The air-dried and pulverized roots of A. brachypus (15.0 kg) were extracted three times with 75% aqueous EtOH (15 lϫ7 d, each time) at room temperature, and then the extracts were combined and concentrated under reduced pressure at 60°C to yield 735 g of a brown viscous residue. The EtOH extract was suspended in distilled water (1500 ml) and partitioned successively with n-hexane (750 ml), EtOAc (750 ml) and n-BuOH (saturated with water, 750 ml). The concentrated EtOAc-soluble extract was subjected to silica gel column, polarity gradient with n-hexane, CHCl 3 , acetone and MeOH (pure or in mixtures) to give fractions E 1 -E 25 (TLC control). Fraction E 5 was rechromatographed over silica gel and further purified by preparative TLC (MeOH-CHCl 3 -n-hexane, 1 : 5 : 2) to afford compound 4 (24.3 mg) and 5 (19.2 mg). Fraction E 6 was chromatographed on Sephadex LH-20 column with MeOH as eluent to give compound 3 (12.2 mg). Fraction E 8 was chromatographed over silica gel with a gradient mixture of CHCl 3 -MeOH (from 2 : 1 to 1 : 4) to give six subfractions E 801 -E 806 . Subfraction E 802 was chromatographed on Sephadex LH-20 column with MeOH, and further recrystallized with MeOH to provide compound 6 (19.8 mg) . Similarly, subfraction E 804 was chromatographed on Sephadex LH-20 column with MeOH, and then recrystallized with MeOH to yield compound 8 (23.2 mg). Subfraction E 806 was recrystallized with MeOH to provide compound 9 (16.4 mg). Fraction E 11 was chromatographed over silica gel with a gradient mixture of EtOAc-MeOH (from 8 : 1 to 1 : 7) to yield 13 mg of crude material, which was repeatedly subjected to silica gel column with a gradient mixture of CHCl 3 -MeOH (from 3 : 1 to 1 : 10) to afford 7 (34.7 mg). Fraction E 14 was further purified on silica gel column eluting stepwise with CHCl 3 -MeOH (from 5 : 1 to 1 : 8), and then on Sephadex LH-20 column eluting with MeOH to obtain compound 10 (22.7 mg) and 11 (15. 3 mg) , respectively. Fraction E 16 was further purified by preparative thin-layer chromatography to give compound 1 (16.1 mg) . Fraction E 20 was purified as aforementioned on Sephadex LH-20 column with MeOH to afford compound 2 (9.5 mg). Fraction E 22 
